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(54) HIGH-FREQUENCY IC CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size, weight, and 
cost of a high-frequency IC circuit and to facilitate mounting of 
the circuit by reducing the number of parts, and at the same 
time, to suppress the mixture and radiation of unwanted signals. 
SOLUTION: This high-frequency IC circuit is constituted of a 
GPS antenna 1 , band-pass filters 2 and 3, and a high-frequency 
IC 1 0. The IC 1 0 not only incorporates a PLL, which generates 
first and second local oscillation frequency signals S103 and 
S104, but also a low-noise amplifier 101, a frequency-converting 
section 108 which outputs the output of the amplifier 101 by 
down-converting the output into a first intermediate frequency 
signal S108 by inputting the signal S103, a buffer amplifier 109, a 
complex filter section 1 1 0 composed of second- stage 
frequency converting sections 1 1 1 and 1 12, a bandpass filter 
1 1 3, etc. The frequency-converting sections 1 1 1 and 1 1 2 form a 
quadrature down- conversion mixer, and the band-pass filter 
1 1 3 is constituted of a complex filter. 
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im&m i ] iftg ^ji««@e»ifp 1 2 m g ohsk 
3 > s u 2 a g oMttSa»ftflso'iiii£(rR 

SlfcWt^llBI^R^tt^vhv^^-r/^Sri ceo 

[iMt« 2 ] i a g <Dmmmmm ^ 2 ft g <Dmm%k 

I c ^f*« U l ft g <0J3&ftX&gffl £ 2 ft a ©JESgft 
3 ] 1 ft g <z>j93RS3eft«|S ^2iS <z>J3&» 

[Mfeft* 4 ] l ft g oNjRftKftff £ 2 a g o»S«fc 

*u 2 ft g ^^^m^^m^f^^ mls**:? 
[Msmc e ] i ft g ©/a«»aEi(i«©mft jdtstt e>tt 

I CIhISSo 

[R#* 7 ] l ft g <aJi&S3g«ffi £ 2 ft g 

i ft g ojqtffiK«tfiA»[>r -s?y * s 
#j*u lftgco^^^oitfftfciRtt^ns^ 

2ftgcoj^««agift*fBttv^^? ^c/)^(c-r6^ 

JSjft I CHIK 0 

s ] 2 ft g <Dmmmm®<o&mzwtv hfi 

Zv^jvpn^ 2 oct) y r/w* v 7 >f A-^ «fc 9 ft 

sit^s i 3 cov>-m^^iE^coiSJi^ i cmfao 

9 ] 2 ft g (OMjftftraftff o«A^Rrt 



[0 0 0 1] 

^ki cKi*Bifti«j«i«i cmmzmrz>i><Dx*h 

[0 0 0 2] 

/l^tfS^tt$;h/CV^o £fc, 2ftgC/>^^|S^Sl^ 

<D«ftK:RI* bftS^v- hV** 7 ^fcten— 
[0003] ft*5 x #Pi^5 - 9 0 9 9 2^#^^ 

*umvTm • gift LfcM^iim a^m^^ 

[0 004] 

^^KlC^V^Tfi, *J9ffiR«lll««>ttRK:Rlt& 

[0005] iftgo««*aeifeasi:2ftB©ia«»^ 
/^7>f^«rRrtSjfiW3»«>i?, aaw>iHii6*5«re 

[0006] *mm&, ±&mtitiz.t&frxti:£tLi£i><D 

^^g^^-f-^o 

[0 0 0 7] 

©Mfeft® 1 1 ft g 2ft 

=i ^ a ^ ^sr^fig 2 ft g rajmcdBoetfURs 

7^;^^IC«U lftg^««**«fP^2ft 

c(Dn-mcmnx^ 0 
[0008] M#a 2 laftoig^tt, i ft g ojastis^ 

m§{5 2 ft g ojQRIUBftff ^r^r-r ^ARttStA m <r> 
lC(D\B}mXhoX, 21@<DjlM»^7K7 

«W»«©«ft^RltfettS«lf7-f /P^fcJ: 9 ft 5 
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[0009] 3 mmv&m&s iss o/ssass 

[0 0 10] »*:3R4lS*fe©3SWtt, »#«3lBgW>iK 

»«i c®i«cfev^ iRB0MttRX*au: 2Sb 

i c ^p^jgi u 2 r g coj^ge^«l§po^^Rti- £>*t 
3^:7 -f ^ fc: £ «9 ft 7 ^ ,1^ 1 etc 

[0.0.1 1] nxmawtonamn* m&msmm&ns 

[0012] fft£3l 6 ia«o^^^ it^is 3 KftoiK 
Jfltt 1 c©K^*3V^, 1 RB<B««***«©»W£fc: 

Rit 3y^ y ^^7^^ic icftmtZo 
[0013] m&m 7 i3*©iswtt, 1 Rg commwm 

*RfcRrtfe*t*W7-r^fti cjcrtmu Hi 

[0014] M#«8ettoSin»c IM&n 1 3 <o 
WBa»»©«RfcRttfe*L«7^^tt, 2o<z>yr 

[0 0 1 5] MM9|Btt0)J&Hf±. R*Kl!5»e>3© 
«***«fi5©^^Rttb*L57>f/u^tt % 2o^yr 

[0 0 16] 

nnoxttoHmi ai 1 mm&n 

(Dmimm 1 cibik^hiiah, m2\smiv>mm» i ci*i 
t-R^e>^s**7-<^^^sa»W4ig. M3.«Mi 

[0 0 1 7] cuiKtt, GPsry 

rtit, ^vhv^^-r^ (bpf) 2k, ^<Ds< 
V K^x 7 4 2 UGPS7 >-7^ 1 4: 
n5GPS«ffflOjtI8l C 1 Oi, ^illlilC 



So 

[0 0 18] WWftlCl 0J3\ ^VK^7-f^2 

is 1 mn«WMRaMt#s 1 o 3 ^m-r^n&mmm 
(vco) 103^ mimnmwmmm^s 1 

03^1 /N<©HWRK:»JB LTMSafcas f 102 <£>H 2 
^*fK8«^«t«:fi-9-s 10 4 £#5#JS3&1 04i, I 

2 mmmmmmm^s 1 0 4 $r 1 /M<ommm^m 
ttfts 1 0 5r#^»i 0 5 1 

0 5 frbomfjrs 105 irTK^^si 102 (ommmtj 
£&jt«u m&s 1 0 5<Dm$im>?kM*%tM^i 0 2 

coiS^tti^^Ssifc^— WtfrZ J: 5 feu mmftJflPiS^ 

1 o 3<Dmt}fflffl&ft5faftltm&l 0 6 k, ZL<D&fa 
tbftSil 0 6 £%EEfM*P£K#l 0 3 ktoffllCfinSti 
Z> P 7^10 7^ JK 1 ^flg&^ftftfi-sg- 
si03^u, n-y^xry/ioK« 

tifrm&s 2 «:jasafe&s f ipi (»m i ( i 

F) fits l o 8 ^^yay^- h UttlWS lft 
gOMttaHHMtl 0 8 4:, 0 8 4: 

77^109^ ^>^<^7^^3(Dmt)k^m 
#1 0 4coW^4:^SJ«$tLS«*7>f^«f|Jl 10 4: 

[0019] mm-y-c^^i i or±, 0 4^ 

^(om^xti^x, ^ofv^7-f^3 3&*e>®flr# 

^ h it ta^j-r s 2 r g (onmkm&n m, 
ii24:. rn&jiiRsasififnsi 11, 11 2(omMz. 

KBKS*t5^^K^7>f/w^ 113 4:, K>^ 
^7>f^l 1 3«r^br^S**«ia51 1 1, 112 
©^KWJlS»Sn5^y777^1 1 4, 1 
15^, 1^^7777^114, 1 1 5<DfcB;ftM 
^^tL^^tLSA/D^^l 1 6, 117i(a 
, 9«^:$t^TV^So 

[0020] ±mmi&<Dmmwi i cn«fcov^4 

fi, ^Mtrj-O^V K/^7^;^ 2 Sr^LTW^g I C 
lOicA^/^nSo A^l^ttfdf-^S 2«, n-y^X 

o 3^&oiri 103^ 

A^7^tuSo ^rLT, «MWl0 8m^ If 
2^«l4>mMttftnr-9-S I0 8|;^yny;^ 

[0 0 2 1] Il«»fffS 10 8tt, ^777 
T^^l 5^UT^#tt<^^^K^7>ry^3tCA 
*offl***ftMSI«aH»*i 11, 1121: 
A^^ttr, ^24 j F^^lf-^s 1 l^^yn^ 
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11,11 2tt, 9 omm&mftzmzm&mwmi 

Mt%S l 0 4S:IV^ PtBfife^ (HMO 4: BBS* 

# (QfMO 0>2tMHHr«MU »©7 
^ vp* -e ^ 6 J: 5 tcft o T v ^ 0 
r*bfeJR2*IB«j«fc«#f4. ^K^^/i^i l 
3T»^K*5MS|teteSi^ *V7TTir?\ 14, 11 
.5*5,tt^A/Daeift»l 16, 11 7^LX, P)*SJ& 

# ( I if^) &>3EA» (QfMi £ Lti^i I c l 

[0022] tr^>r% »i, nzjmmmmmfr 

S103, S104 te, 7x-Xp y ^ y KA"— 7° (P 
LL) fc^fWS*vCVS5o 

0 2 oiS«m^Srtt:«Jfc«» l o 6 ^A7j UC, 
ffig&Sfcgg 10 3 OlSSW^Sr^* 1 0 4, 1 05TN 

•HBjRMl 0 3(7>HSW^«»Sr«!|«li-S©-e*>5o -tt 
K J; V) , tt&EMflBISH l o 3 <D|g l MV^MWRfll 

tsio3 &&m& i o 4 -c i /^(om^m^n £n 
r* 2 jmamMsmm* s 1 o 4 1 * 9 . r ti^jn 

# 1 0 5 -c 1 /^0MWMc£»M ftixT, AMMSB 1 

[0023] ^i^»^co#m{-ov^mpj^- 
6 0 mimmmmxn, n^fj;9c l^goji 
lost 28fcgoM«aHeiiHas in, 11 

1 c 1 oo«*tcKrt6>*u 2ss<ojasa»agifttti 1 

1, 1 1 2l^7K^f-t^^3^^3^^^f 
«r»SU 2©B<Oja«*«lft«Pl 11,11 2 
^ttbfrS'^hV^^/W^ 1 1 3{i. 1M 2 tC^j- 

1SEIC1 0|irtjK$tt5 o 
[0024] 2 » @ (DJ^^^^CD ^ 

isnz<DX\ M2mmxmMiOHK*s 1 0 4 (mmm 

f L02) <0 3»*M«t^J:?9*2ttira^«ifc«-^S 1 1 

«r«Wl§*S»t-CJ:<. SMSU C 1 o^MfPtfV^K 
s*x 7 4 A,* 3 $£$:<D X 0 ^iiRtt* 
t-ft-f, fia^ h^y K/^7^^SrftItt5o 
fctf!U 13(a) »2gfcgOjqK9ae»ffiOAA. 

(b) f«r<affi7J, (c) t&m? 4 /u# 

(d) tt-t<OU*«r^*- 0 

[0 0 2 5] XRKitt* ^rK9fty»y=W^ 
2+nMW*«*sll W*ftf») «i£fc«|3fc 



o<DT\ ff2 4>nMttftft«'S 1 lttiSfc^C^a^v* 

[0026] fiLL»^enccff$JB2 HJS^^iSJiS 
1 c w&<om$m r(DU^ffi^r^T{^2^ 

[0027] Ml. m^rftj^ft 1 cwi IB 1 HJfe^ 

3^ftA.T**7>f/^S|5 2 3 OSrrtJKUXV^JsWtt 

hjl^jm^ 1 c 1 0 tmmzm&ztix^zmmtii 1 

C2 0£l!x.TV^ o 
[0 0 2 8] fcBll^A'*!^ 3 0«U ^y7r7^ 

1 0 9<DMt}&i\cm*btl%?X7 K9^-YS>**V— * 

2 3 1 r.<D^7!7 K9^Y$*:c*V— ^2 3 1 OfflTJ 

t 2i£BcaJ3«ft3£ife8lsi 11,11 2^ir^l- 

[0029] r. i^i«t»io 
8 t*^* >v*- h i *nMWBHfrf-s 1 o 

8^5/777^1 0 9^tT^y K^-rS**-* 
^2 3 l{^A^$tb5o ^tt, r60^!7K7^-Y 
^ 2 3 1(i s s<ls 2 3 2 Sr^ 

t-C2t|«f»lll, 112|ClHf, Q 

[0 0 3 0] ^H^WtC«S»3*»^fii©i«ja« 
U HJL (a) tt^Mtrf^VK^^^^^A*, 

(b) n*:<Dm*). (c) ttij^g^stft^sisp^A 

(d) tttDMx&m-o 
[oo3i] m 5 ^-t^m$i i ciei»tt. m i mm 

f&k<Dftm&fLX, m 1 t^Ufe^V Y'^yj/V* 
3^tnw^7^;^3 3 0WU 
m^P l o 8 fcftitTMWMHft^n 7^3 8 0 

x^z&ft&mi_<Dmm$i i c 1 o tmm^m^nx 

V^5»ija«t I C 3 0 ^{l^TV^^o 

[0 0 3 2] MttKISfftyn ^380ft 
S103 frb<Om 1 J1»ISSS*»«-S-S 103^1 
fg-^- 1 Q\t^ t \^9rtf ^>^V K7ft^l/^ 3 8 

l^, rco^y K^^^i— ^3 8 i^t> Hf^- 
£ Qff £A7J LT, d — y^xyy/i o l-eitW 
istif-m^s 2 ^jl^ f if: ©f^^^y^ 

1^382, 383h mfeCOV^tLd^ai^ (HT*fi 

3 8 3CDtU;>}) OtM9 0Sfbt7^X^7^3 
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84^r, r07x^Xi/7^ 3 8 4^U^7 K7f 
•Y-fftyl/^i l/s<—i/s >^3^3 8 2, 3 8 3 
^«W**trJBU-fr**TJBl *HMttftflr*S 10 8 

[0 0 3 3] JJEMtt^lKJUKl ClaKlMVvr3&|c 

V^^rf-C#j*$tL5 0 P-/^X7y/l 0 IT* 
*8«§*ifc«-S-S2ra:, m 6 E^gr^i; 3 fc. ^7K7f 
t^^^-i/ay^t38 2 ( 3 8 3t)IIt 

7K7^^y3y/^ 3 y^t3 8 2, 3 83 
Kite, K^^^^m-^U— ^3 8 lT^ttbttfcI 

ft-^ «ttK»fi«i) tQftt nikt» 

[0 0 3 4] ?T K7f+^*^3^- ^a^S^lf 
3 8 2, 38 3t^yn h $ tbfc^f -5§-f^ — 

^57x>fX^7^ 3 8 4t*9 0tWfP ) §tlfc± 

S 1 0 8 t Lt^y7rTX/l o 9fctti;fr$jh,5o r 

3ub«j^ p< y ^ ^ a v ^ *D-(Dm{m.Mm t 

[0 0 3 5] n^-C, MX (a) , (b) fc*M*W"0V< 

«\ ^ t< - v 5 y ^ ^ v- 3 >- ^ ^-e^r^^^mfc-r 
[0036] *r K7ft^^^^- ^3 y^f 

3 8 2, 3 8 3C0A^ff^ o-y^X7^1 0 1 ^ 

m^mmm^mm^t LttEEMinMi 03^ 

[003 7] fc*3, »3»h»|R'^», iKHS? I C 3 0 

fcilE&T, jg8fc5*i-iftJgte 1 c 3 0 a <d 2: 0 

HSli ^*t*WS I C 3 0 b i 9 lu, dw^7^ 
/^3 3 0WUT, M4K^Lfc«*:7-f/U*a$2 3 

o^rti«r*«l*t?t>J:v\ 

[0038] r% isi^M«R»fHis^2gkgo 

5<Z>-C\ a^f-fi, 2©B^SfR3EifeSPT^V^5* 

2 ^nsns^ftstm s 1 0 4 3 ikmmmz x r> , m 

2+BBJai*W»»s 1 1 d^^a h $^t6 cfc 9 



ilT*^ c 2SiOj^»t*«lfe«l 1 1, 

1 12^7K7ft^y^^-i; E y^t 

^bv^^-f/p^ 1 1 3©n*7-r^rfe AffihttcflE 

[0 0 3 9] rtttC^fLTs aS.. JSJL<&«/*<&J:5 

fc* isi <afflftscx«sis £ 2 JfS: 1 <® j3ftft£«sis £ © 

r^07^;^^ *W*rt0V«v K^x7^;^3tfc|j: 

[0040] HJJ2.ta^W^«5*4*3^«8©K» 
»I C|eIK©*^|2|-Cfci5, rcom^VNT^Tt-m4 

[004 1] Bjjyz^-rtM* I ClsHfcte, ft 1 

8, /^/7r7^1 0 9*5j;t5/^hV^7>f^3 
KftxiT. *ttmja**aSSl^n ^4 8 0,^7 
77^10 9a, 10 9bfeJ;OV^K^7^;^ 
4 3 0^rtj»bTV^£WffiHJL^*iJa*I C 1 0 km 

[0 0 4 2] jS«fBaE»^Py^4 8 0W: > p-7-TX 

^K^«^7 K7ft^>l/-^4 8 1 r. 
cotH^{c^$ttS^>hv^>'>f^4 8 2£ N W£ 

whwi o 3d^b©*i^*ajni«^«a»«#s i o 

3 £r I ff-^-i: Qlf^ fc#ft5 * t7 K7f"t I/— 
^483i % r.C0^17 K^^^^m^l/— *4 8 3j&>£> 

8 2 ^bOflr-»«:M«R f if. <nm^ m l 'PWWS* 
ff-S§0 ^^>=i^<— Nb-C4oco{f^#S^^ 

4 8 4, 4 8 5, 4 8 7, 48 8t, r^b^^^b 
0 4o©«^*fci-#35S*tfcJab^i-APj|Ca54 8 6, 
4 8 9£fcJ;!9*jS£*L-a^;& 0 ^Lt, *P#§P4 8 
6, 4 8 9(DtBM, ^7777y7 P 10 9a, 109 
bSr-ttt-^n^U ^l:/^K^7^;^4 3 0^ 
SftLfc±-c**:7^*«i l 0tc:^$tb-cv^5 o 

[0043] o^«9, ia:B<o«««aeift»tUT. 
^^<d^c7)) ^sftffi$^ zommz, mmwiiciz. 

x^W^4 8 1, /<yK^7^;V^4 8 2) ^ggg 

[0 0 4 4] r©#hS-ctt:, GPS7yftK*^ 
ttfcGPSff-^f^ WIC4 0CA^^ n-y 
^^7^1 0 l-C*«£*l5o *B«$ttfcGPS«# 
tt^ ^17 K^^-^^m^l/— ^4 8 lTIff^-^Qff-^ 

y 4 A**) 4 8 2^^§o rco^>-hv^^>f/v 
^4 8 235*e>a*s*Lfci«*tQflr»ri, ^K7f 



(6) 



&m 2002-111526 



Wtfffitt, ^^4 8 4, 4 8 5, 4 8 7, 

4 8 8 t»«St» f if, <Dm^??^=i >v*— h tStl 
3 Q ^Lt, '&btlft40<Dm^mm&4 8 6, 4 8 

[0 0 4 5] rcoj;?^ ^> hV^^/l^ 4 8 2 

J: «9 > /im^ f^aimi mift&Mm&mm ^ s 1 o 
3 <Dmm$iX'm$im* t m <n% 1 ^mmmkm^? 
i/s<— hztizk? tzm^ft t\ f in ttmz? 

5. tMir^ofcGP sr^rt 1 tilJii 1 C4 
[0046] Aj^rd^nK:««tB59M«^KM 

[0047] h 1 1 ^-rmmm. i derate n« 
8 $5£Tmm7* frzni 1 o^it, «t^jmhe 

^580 # &tfi/lsf?;V* dp^flj 5 1 0 £ 

ftusiT^sjamflu 1 <Diis^ i c 1 0 trnmimtit 

&*l/tl^3flMiS I C 5 0 SHix/Cl^So 
[0048]Jlii:^P^580ll n-/^X 
TWi 0 l*>fc<^#fcA*LTl«»fcQ**£K: 

wtmiam m^mmmm^s 1 o 

J^&ifc f in <Dm^#y>* >v<— Ft5^W58 
3, 5 8 4£. ^tlb<D^-Ftlfr<Dmt) (It1i5 8 4 
<£>ffi^) Ofiti^ 9 0^f ^7x^X^7^ 5 8 5 
<b N I(7)7x^Xv'7^5 8 5^Ut^^f 5 8 3, 

5 8 4frt>&ic>tiz>mm%'&8ii,&ttxmi *r$m& 

IT, *P*Si55 8 6©tfi^i/^7r7y7 ,, l 0 9 CO A 
[0 0 4 9] ^V^/l^3MNB5 1 0f±, ^^hV^7 

z.(DftZ)i£W$9t&tiz>/<> p^xy^/is? 512^ r 

So 

[0050]otU, 1 gfcl <DJHttMafe»tt. H5 o 
Mtlif> 4 * y ? v-^ * ^ih (5 8 3, 5 
84, 585, 58 6) r<£>i|ffft{;^ KJH 

ft I C 5 0\Zfttt£tl1tW&'<>\ r '<X'7<<(/l'* : & (4 

si, 4 8 2) ^sB«$ttrv^s 0 l&B&m&wtmm 
s ^ivwftaettrfns^ ltow^^ ^tsu ^a^ 



£*xs c r^flwtTftt, l^s^jqttsaakffomtc^ 

tIC50 Orta5«*Srtt«ri-5 £ t ^"C# So 
[005 1] ft**, *5HJ6^ffiX*tt, Hli©«|C* 

* ^ 3 k# o rv n 5 ^ ±m&mimmxmm l 

J: 5 flftl* ^ K'<* 7 ^ ^ j - <DXn 
[0 0 5 2] ±IB#*a^««CfcJt5«*7-r/U 

l o^x.T, flyx.Efla i 2 M^-fy ryw^^ k 

^y^^^/v^uq i o^ N mmy^/^ui i o 
60^>-K^^^-r/^^ 1 1 3i:f^t, ii3 izL^~tm 
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